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( 57 ) ABSTRACT 
An input device includes : an operating unit that is operated 
by a user ; a detent pin that is displaceable along with an 
operation of the operating unit ; a columnar detent member 
where a spiral groove about a predetermined axis A is 
formed on an outer peripheral surface of the detent member 
that is contact with the detent pin ; and a motor ( rotary 
driving part ) that rotates the detent member about axis A. 
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INPUT DEVICE is a columnar member where a spiral groove about a 
predetermined axis is formed on an outer peripheral surface 

TECHNICAL FIELD of the detent member which is in contact with the detent pin . 
The rotary driving part rotates the detent member about the 

The present disclosure relates to an input device , such as 5 axis . When the operating unit is operated in a state where the 
a shift lever of a vehicle , for example . detent member is stopped , the detent pin moves slidably so 

as to traverse the spiral groove along the outer peripheral 
BACKGROUND ART surface of the detent member in directions along the axis , so 

that clicking sensation corresponding to the position of the 
Conventionally , as a shift device of a vehicle provided 10 operating unit is imparted to a user . When the detent member 

with a multistage transmission , there has been known a lever is rotated in a state where the operating unit is not operated , 
input device , for example . As such a lever input device , there the detent pin is guided in the directions along the axis by 
have been known a mono - stable type lever input device and slidably moving along the spiral groove . 
a multi - stable type lever input device . Of these input With such a configuration , the above - mentioned input 
devices , the mono - stable type lever input device is a device 15 device can be operated by a manual operation where the 
where a lever is automatically returned to one predetermined operating unit is operated in a state where the detent member 
position after a transmission operation by a user . On the is stopped or by an automatic operation where the operating 
other hand , a lever input device disclosed in PTL 1 is a unit is displaced due to the rotation of the detent member in 
multi - stable type device where , even after a transmission a state where the operating unit is not operated . Further , at 
operation , a lever is held at a position shifted after the 20 the time of manual operation , different clicking sensation 
transmission operation . can be imparted to a user corresponding to the position of the 

The input device disclosed in PTL 1 includes an operation detent pin which slidably moves on the outer peripheral 
knob , a latch pin linked to the operation knob , and a latch surface of the detent member , that is , the position of the 
recessed portion which is engaged with the latch pin . When operating unit . 
a user performs a slide operation of the operation knob , an Further , the detent member has an inclined surface which 
engaging portion of the latch pin at which the latch pin is forms the spiral groove and is in slide contact with the detent 
engaged with the latch recessed portion is changed . With pin , and the inclined surface has a curved conical surface of 
such a configuration , it is possible to impart clicking sen a right circular cone in a predetermined angular region about 
sation to a user and , at the same time , the operation knob can the axis . When a contact point between the detent pin and the 
be held at a predetermined operation position . 30 spiral groove is within the conical surface , regardless of a 

Such an input device further includes an actuator gear on rotation position of the detent member , the position of the 
which the above - mentioned latch recessed portion is inte detent pin in the directions along the axis is unchanged . 
grally formed . Accordingly , even in a state where a user does With such a configuration , even when the position ( the 
not operate the operation knob , the operation knob can be stop position around the axis ) of the detent member at the 
displaced in a slidable manner by the actuator . That is , when 35 time of finishing the automatic operation is slightly dis 
the actuator gear is driven by a motor or the like , the latch placed , so long as a contact point between the detent pin and 
recessed portion is also displaced together with the actuator the detent member is within the conical surface constantly , 
gear . As a result , the operation knob is moved in a slidable there is no change in clicking sensation at the time of manual 
manner by way of the latch pin engaged with the latch operation , and therefore , a user does not feel a sense of 
recessed portion . 40 discomfort . 

With such a configuration , in the multi - stable type input The input device may further include : a lock pin which is 
device disclosed in PTL 1 , the position of the operation knob displaced with the operation of the operating unit ; a lock pin 
can be automatically changed corresponding to a range after restricting member which is configured to restrict displace 
transmission operation even in an automatic transmission ment of the lock pin ; and a restriction switching part which 
where a user does not operate the operation knob . That is , the 45 switches the lock pin restricting member between a restrict 
input device of PTL 1 can be operated manually or auto ing position where the displacement of the lock pin is 
matically . restricted and a releasing position where the restricting of 

the lock pin is released . 
CITATION LIST Thus , an operation state of the input device can be easily 

50 switched between a manual operation state where the lock 
Patent Literature pin is restricted by the lock pin restricting member and an 

automatic operation state where the restriction of the lock 
PTL 1 : Unexamined Japanese Patent Publication No. pin by the lock pin restricting member is released . 

2015-72718 
Advantageous Effect of Invention 

SUMMARY OF THE INVENTION 
According to the present disclosure , it is possible to 

It is an object of the present disclosure to provide an input provide an input device which can be operated manually or 
device which can be operated manually or automatically , automatically , and can impart different clicking sensation to 
and can impart different clicking sensation to a user corre- 60 a user corresponding to a position of an operating unit at the 
sponding to a position of an operating unit at the time of time of manual operation . 
manual operation . 
An input device according to the present disclosure BRIEF DESCRIPTION OF DRAWINGS 

includes an operating unit , a detent pin , a detent member , 
and a rotary driving part . The operating unit is operated by 65 FIG . 1 is a perspective view illustrating an external 
a user . The detent pin is displaced along first directions along configuration of a lever input device according to an exem 
with an operation of the operating unit . The detent member plary embodiment of the present disclosure . 

55 
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FIG . 2 is a side view illustrating an internal structure of plary embodiment of the present invention . As illustrated in 
the lever input device . FIG . 1 , lever input device 1 includes body portion 2 which 

FIG . 3 is a side view illustrating a structure of an is fixedly mounted on a center console of a vehicle , for operating unit . example , and body portion 2 includes box - shaped body 
FIG . X is a side view illustrating a structure of a body 5 casing 3. Further , lever input device 1 includes operating portion . unit 4 which is operated by a user . Operating unit 4 includes FIG . 5 is a perspective view of the internal structure of the 

lever input device as viewed in a certain direction . rectangular hollow - shaped gripping member 5 which is 
FIG . 6 is a perspective view of the internal structure of the gripped by a user at the time of operation , and gripping 

lever input device as viewed in another direction . member 5 is positioned on an upper surface of body casing 
FIG . 7 is a perspective view illustrating a state of the lever 10 3. Operating unit 4 is displaceable in predetermined direc 

input device shown in FIG . 6 where restriction of a lock pin tions with respect to body portion 2 due to an operation by 
is released . 
FIG . 8 is a schematic view for describing the manner of Hereinafter , displacement directions of operating unit 4 

operation of the lever input device at the time of switching with respect to body portion 2 is defined as front - rear 
a range from a P position to an R position . 15 directions ( first directions ) , and directions orthogonal to the 
FIG . 9 is a schematic view for describing the manner of front - rear directions are respectively defined as right - left 

operation of the lever input device at the time of switching directions and top - bottom directions as shown in FIG . 1. The 
the range from the R position to the P position . arrangement of respective portions of lever input device 1 
FIG . 10 is a schematic view for describing the manner of are not limited to such directions , and lever input device 1 

operation of the lever input device at the time of switching 20 may be arranged in different directions . The position of 
the range from the R position to an N position . operating unit 4 corresponds to five ranges consisting of a 
FIG . 11 is a schematic view for describing the manner of parking range ( P range ) , a rear range ( R range ) , a neutral operation of the lever input device at the time of switching range ( N range ) , a drive range ( D range ) , and a sporting the range from the N position to the R position . range ( S range ) in order from a front side , for example . FIG . 12 is a schematic view for describing the manner of FIG . 2 is a side view illustrating an internal structure of operation of the lever input device at the time of switching lever input device 1 , FIG . 3 is a side view illustrating a the range from the P position to an S position . structure of operating unit 4 , and FIG . 4 is a side view FIG . 13 is a plan view of a detent member as viewed from 

above . illustrating a structure of body portion 2. FIG . 5 is a 
FIG . 14 is a side view illustrating a lock plate . perspective view of the internal structure of lever input 

30 device 1 as viewed in a certain direction , and FIG . 6 is a 
DESCRIPTION OF EMBODIMENT perspective view of the internal structure of lever input 

device 1 as viewed in another direction . FIG . 7 is a per 
Technical Problem spective view illustrating a state of the lever input device 

shown in FIG . 6 where restriction of a lock pin is released . 
Prior to the description of an exemplary embodiment of 35 That is , FIG . 6 illustrates a state of the lever input device at 

the present invention , a problem which a conventional the time of manual operation , and FIG . 7 illustrates a state 
device has is briefly described . The input device of PTL 1 of the lever input device at the time of automatic operation . 
cannot generate different clicking sensation corresponding In FIG . 5 and FIG . 6 , for the sake of convenience of the 
to the position of the operation knob with respect to clicking description , body casing 3 , gripping member 5 and the like 
sensation which is imparted to a user at the time of manual 40 are omitted . 
operation . For example , assume that the operation knob 
positioned at a first position is displaced to a second position Configuration of Operating Unit 
automatically and , thereafter , the operation knob is returned 
to the first position again manually . In such a case , a latch Next , a configuration of operating unit 4 is described in 
recessed portion with which a latch pin is engaged when the 45 detail . Although the description is made mainly with refer 
operation knob is initially positioned at the first position and ence to FIG . 2 and FIG . 3 which are side views , the 
a latch recessed portion with which the latch pin is engaged description is made also with reference to FIG . 5 and FIG . 
when the operation knob is returned to the first position 6 which are perspective views as appropriate . 
again are different from each other . As illustrated in FIG . 2 and FIG . 3 , operating unit 4 
In this manner , in the input device of PTL 1 , the plurality 50 includes button 6 which is pressed by a user on a front 

of latch recessed portions with which the latch pin is portion of gripping member 5. Button 6 has pushing portion 
engaged are provided for respective positions of the opera 7 having a rectangular parallelepiped shape with which a 
tion knob . Accordingly , to prevent a sense of discomfort finger of a user is brought into pressure contact , and exten 
from being imparted to a user at the time of manual sion portion 8 which extends rearward from pushing portion 
operation , there is no choice but to form all of the latch 55 7. A front portion of pushing portion 7 is exposed so as to 
recessed portions into the same shape . Accordingly , it is only project frontward from a rectangular opening formed in a 
possible to generate the same clicking sensation regardless front surface of gripping member 5. An inclined surface 9 
of the position of the operation knob . extending downward as inclined surface 9 extends rearward 

Hereinafter , a preferred exemplary embodiment of an is formed on a rear end portion of extension portion 8. Such 
input device according to the present disclosure is described 60 a button 6 is supported at a suitable position in the inside of 
by taking a lever input device which is applied to a shift gripping member 5 in an advanceable and retractable man 
device of a vehicle as an example . ner in the front - rear directions . 

Lock pin support portion 10 extending in the top - bottom 
Overall Configuration of Input Device directions is disposed in the inside of gripping member 5 in 

65 a vertically movable manner . Rod - shaped lock pin 11 having 
FIG . 1 is a perspective view illustrating an external an axis extending in the right - left directions is supported at 

configuration of a lever input device according to an exem a lower end portion of lock pin support portion 10 ( see also 
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FIG . 5 and FIG . 6 ) , and two rubber domes 12 each having ence to FIG . 2 , FIG . 4 and FIG . 14 which are side views , the 
a hollow truncated conical shape are disposed at an upper description is made also with reference to FIG . 5 to FIG . 7 
end portion of lock pin support portion 10 to be parallel to which are perspective views as appropriate . 
each other in the right - left directions . Further , plate 13 is Body portion 2 includes detent member 30 which is 
fixedly mounted inside of gripping member 5 so as to be 5 engaged with above - mentioned detent pin 19 in the inside of brought into contact with upper ends of rubber domes 12 . body casing 3. Detent member 30 has a columnar shape A recessed portion 14 which opens frontward is formed having axis A extending along the front - rear directions , and on an upper portion of lock pin support portion 10 , and a spiral groove 31 with an axis A as a center is formed on an back surface of recessed portion 14 ( a bottom surface on a outer peripheral surface of a portion ranging from an rear side ) is formed as inclined surface 15 which extends 10 approximately center to an approximately rear end of detent downward as inclined surface 15 extends rearward . A rear 
portion of extension portion 8 of button 6 is inserted into member 30 in the front - rear directions . A portion of detent 
recessed portion 14 , and inclined surface 9 of the rear end member 30 where spiral groove 31 is formed forms detent 
portion of extension portion 8 and inclined surface 15 of the portion 32 , and above - mentioned detent pin 19 is brought 
back surface of recessed portion 14 are in contact with each into contact with detent portion 32 from above . 
other . Accordingly , when button 6 is pressed rearward by a When focus is placed on an upper portion of detent 
user , inclined surface 9 and inclined surface 15 are pressed portion 32 , five clicking sensation grooves 33 are formed 
to each other , so that lock pin support portion 10 is biased parallel to each other in the front - rear directions by spiral 
upward together with lock pin 11. When a pressing force by groove 31. Five clicking sensation grooves 33 respectively 
a user reaches a predetermined first threshold value , rubber correspond to positions of operating unit 4 at the respective 
domes 12 are pressed to plate 13 and are contracted upward 20 ranges . That is , when operating unit 4 is at the P range , 
only by one stage , and clicking sensation is imparted to the detent pin 19 is engaged with clicking sensation groove 33 
user along with the elevation of lock pin 11. When the at the frontmost position . When operating unit 4 is at the R 
pressing force by the user is further increased and reaches a range , detent pin 19 is engaged with clicking sensation 
predetermined second threshold value , rubber domes 12 are groove 33 which is a second clicking sensation groove 33 
further contracted , and second clicking sensation is imparted 25 counted from a front side . When operating unit 4 is at the N 
to the user along with the further elevation of lock pin 11 . range , detent pin 19 is engaged with clicking sensation In this manner , button 6 can be pressed in two stages from groove 33 which is a third clicking sensation groove 33 a non - pressed state . Accordingly , lock pin 11 can be also 
displaced at three height levels . Lock pin support portion 10 counted from the front side . When operating unit 4 is at the 
is supported by gripping member 5 such that lock pin D range , detent pin 19 is engaged with clicking sensation 
support portion 10 is not displaced rearward when lock pin 30 groove 33 which is a fourth clicking sensation groove 33 
support portion 10 is pressed by button 6. When a user counted from the front side . When operating unit 4 is at the 
releases a pressing force applied to button 6 in a state where S range , detent pin 19 is engaged with clicking sensation 
lock pin support portion 10 is elevated by one stage or two groove 33 at the rearmost position . 
stages , lock pin support portion 10 is displaced downward Gear 34 having a large diameter is integrally formed on a 
by being pressed by a resilient force that rubber domes 12 35 front end portion of detent member 30 , and worm gear 37 
tend to expand , and along with such a displacement , button which is mounted on an output shaft of motor ( rotary driving 
6 projects frontward again and is returned to an initial part ) 36 is engaged with gear 34 by way of deceleration gear 
position . 35 ( see also FIG . 6 ) . Accordingly , when motor 36 is driven , 

Operating slider 16 is supported on gripping member 5 . due to rotational force which is transmitted through decel 
Operating slider 16 has its longitudinal length in the vertical 40 eration gear 35 , detent member 30 is rotated about axis A. 
length , and an upper portion of operating slider 16 is fixed When detent member 30 is rotated , detent pin 19 which is 
to a predetermined portion in the inside of gripping member engaged with spiral groove 31 slidably moves along spiral 
5. A cylindrical hole ( not illustrated ) which opens downward groove 31 and , at the same time , is biased in the front - rear 
is formed in a center portion of operating slider 16 , and directions by the inclined surface of spiral groove 31. Each 
plunger 17 and biasing spring 18 are accommodated in the 45 time that detent member 30 rotates one time ( 360 degrees ) cylindrical hole ( see also FIG . 5 and FIG . 6 ) . A lower portion about axis A , operating unit 4 is displaced ( slid ) to the next of plunger 17 projects downward from the cylindrical hole , 
and is biased more downward by range position corresponding to rotating directions of detent biasing spring 18. A member 30 . lower end portion of plunger 17 forms detent pin 19 of 
which a distal end ( lower end ) is formed into a semispherical A pair of right and left lock plates ( lock pin restricting 
shape , and a distal end of detent pin 19 is in contact with 50 members ) 40 is disposed above detent member 30. Each 
spiral groove 31 of detent member 30 to be described later lock plate 40 is formed in a plate shape elongated in the 
( see also FIG . 5 and FIG . 6 ) from above . Magnet 20 is front - rear directions , and has plate portion 41 having sur 
supported on a lower end portion of operating slider 16 . faces thereof directed in the right - left directions ( that is , in 

Operating unit 4 is connected to body casing 3 of body an erected state ) at the time of manually operating lever 
portion 2 in displaceable ( slidable ) manner only in the 55 input device 1 ( in a first state ) , and flange portions 42 , 43 
front - rear directions . Further , button 6 , lock pin support which are bent rightward and leftward from front and rear 
portion 10 , lock pin 11 , operating slider 16 , detent pin 19 , end portions of plate portion 41 respectively . 
magnet 20 and the like are all directly or indirectly supported Restricting groove 44 is formed on upper portion of plate 
by gripping member 5. Accordingly , along with an operation portion 41 by cutting away in a predetermined shape , and 
of operating unit 4 by a user , these components are displaced 60 lock pin 11 of operating unit 4 is fitted in restricting groove 
in the front - rear directions to be thus switchable between the 44 from above . Through holes are formed in flange portions 
above - mentioned five ranges ( P , R , N , D , and S ) . 42 , 43 to be concentric with each other , and lock shaft 45 

which is supported on body casing 3 is made to pass through 
Configuration of Body Portion the through holes . 

First solenoid 50 is disposed behind and below lock plate 
Next , a configuration of body portion 2 is described in 40 , and first solenoid 50 has plunger 51 which is advance 

detail . Although the description is made mainly with refer able and retractable in the top - bottom directions . Carrier 
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plate 52 having surfaces thereof directed in the front - rear slider 70 is supported by body casing 3 in a slidable manner 
directions is connected to an upper portion of plunger 51 , only in the front - rear directions . 
and a pair of right and left engaging projections ( not Accordingly , when second solenoid 60 is not driven and 
illustrated ) which projects frontward is formed on an upper plunger 61 is positioned at an upper side , lock slider 70 is 
portion of carrier plate 52. These engaging projections are 5 pressed by biasing spring 74 and is positioned at a rear side . 
fitted in engagement holes ( not illustrated ) formed in flange On the other hand , when second solenoid 60 is driven and 
portion 43 on a rear side of lock plate 40 . plunger 61 is displaced to a lower side , cam lever 62 is 

Accordingly , lever input device 1 is configured such that rotated about the fulcrum ( rotated in a counterclockwise 
right and left lock plate 40 can be switched between a state direction about support pin 63 in FIG . 4 ) , so that lock slider 
where plate portions 41 are erected upright ( see FIG . 6 ) and 10 70 is displaced frontward against biasing spring 74 . 
a state where plate portions 41 are inclined outward ( see Meanwhile , arm portion 72 of lock slider 70 locks lock 
FIG . 7 ) by driving first solenoid 50 . pin 11 such that lock pin 11 positioned in the inside of 

That is , when plunger 51 of first solenoid 50 is positioned restricting groove 44 formed in lock plate 40 cannot be 
on a lower side , plate portion 41 of lock plate 40 is erected elevated . Such a configuration is described specifically . As 
upright as illustrated in FIG . 6. As a result , a state is brought 15 illustrated in FIG . 4 , restricting groove 44 has a depth size 
about where lock pin 11 is engaged with restricting groove corresponding to the position of lock pin 11 at each range 
44 of lock plate 40 , and displacement of operating unit 4 in position of operating unit 4 . 
the front - rear directions is restricted . In this case , for For example , when operating unit 4 is at the P range , a 
example , operating unit 4 is operated manually . Hereinafter , groove portion of restricting groove 44 corresponding to 
such a state is referred to as “ manual operation state ” . 20 lock pin 11 has a largest depth size ( depth D3 from an upper 
On the other hand , when first solenoid 50 is driven and end of lock plate 40 ) . When operating unit 4 is at the N range 

plunger 51 is positioned on an upper side , plate portions 41 and the Drange , the groove portion of restricting groove 44 
of lock plate 40 are inclined such that upper portions of plate corresponding to lock pin 11 also has the same depth D3 , 
portions 41 are disposed more outside than lower portion of in the case where operating unit 4 is at the P range . When 
plate portions 41 as illustrated in FIG . 7. As a result , 25 operating unit 4 is at the R range and the S range , the groove 
engagement of restricting groove 44 of lock plate 40 and portion of restricting groove 44 corresponding to lock pin 11 
lock pin 11 is released , and a state is brought about where has depth D2 slightly shallower than depth D3 ( D2 < D3 ) . 
displacement of operating unit 4 in the front - rear directions Further , projection 44a having a depth D1 further slightly 
is not restricted . In this case , operating unit 4 is brought into shallower than depth D2 ( D1 < D2 ) is provided between a 
a state where operating unit 4 is not operated manually and 30 portion corresponding to the P range and a portion corre 
an automatic parking function is activated so that movement sponding to the R range ( see FIG . 4 and FIG . 14 ) . 
of operating unit 4 is controlled by the controller of the In a state where second solenoid 60 is not driven , a distal 
ehicle , for example . Hereinafter , such a state is referred to end portion positioned behind arm portion 72 is biased by 

as “ automatic operation state ” . biasing spring 74 and is positioned at a rearmost position , 
Second solenoid 60 is disposed in front of and below lock 35 thus closing an upper portion of the groove portion of 

plate 40 , and second solenoid 60 has plunger 61 which is restricting groove 44 corresponding to the P range ( see FIG . 
advanceable and retractable in the top - bottom directions . An 4 to FIG . 6 ) . Accordingly , when operating unit 4 is at the P 
upper portion of plunger 61 is connected to cam lever 62 . range and arm portion 72 is positioned behind operating unit 
Cam lever 62 has an approximately triangular shape in a side 4 , elevation of lock pin 11 is restricted by arm portion 72 
view , and is provided with a fulcrum , a power point , and an 40 even when a user presses button 6 . 
acting point at three apexes of the cam lever 62 . Meanwhile , in lever input device 1 according to the 

Out of three apex portions , support pin 63 which projects present disclosure , second solenoid 60 is driven by stepping 
outward in the right - left directions is mounted on a fulcrum on a foot brake of the vehicle , for example . Then , lock slider 
portion , and support pin 63 is supported by body casing 3 70 is displaced frontward , and arm portion 72 is retracted 
such that cam lever 62 is rotatable about an axis of support 45 frontward from an upper portion of the groove portion of 
pin 63 extending in the right - left directions . A power point restricting groove 44 corresponding to the P range . As a 
portion is disposed on an upper portion of plunger 61 , and result , when a user presses button 6 in such a state , lock pin 
is connected to operate cam lever 62 in the top - bottom 11 can elevate to the vicinity of an upper end of lock plate 
directions and enable cam lever 62 to rotate about the axis 40. Accordingly , when operating unit 4 is further operated 
of support pin 63 extending in the right - left directions . 50 rearward , lock pin 11 is displaced to the groove portion 
Further , support pin 64 projecting outward in the right - left corresponding to another range beyond projection 44a . 
directions is disposed also on an acting point portion . On a distal end portion positioned on a rear side of arm 
Support pin 64 is connected to lock slider 70 which is portion 72 , downwardly inclined surface 72a which extends 
disposed in front of lock plate 40 . downward as inclined surface 72a extends frontward is 
Lock slider 70 includes ; base portion 71 which has a pair 55 formed . Accordingly , assume that operating unit 4 is oper 

of right and left side surface members and a front surface ated frontward in a state where lock pin 11 is at the same 
member which connects front end portions of the side height as arm portion 72 in the groove portion corresponding 
surface members to each other ; and arm portions 72 which to the R range , for example . In this case , lock pin 11 moves 
extend rearward from rear ends of upper portions of the right arm portion 72 frontward by pushing arm portion 72 against 
and left side surface members of base portion 71. Elongated 60 biasing spring 74. Thereafter , when lock pin 11 arrives at an 
hole 73 elongated in the top - bottom directions is formed in upper side of the groove portion corresponding to the P 
each side surface member of base portion 71 , and support range and releases pressing of button 6 , due to a downward 
pin 64 positioned at the acting point of cam lever 62 reaction force from inclined surface 72a , lock pin 11 is 
described above is fitted in elongated hole 73. Biasing spring descended and accommodated in the groove portion corre 
74 in a shrunken state is disposed between the front surface 65 sponding to the P range . 
member of base portion 71 and an inner wall surface of body As has been already described heretofore , rubber domes 
casing 3 , thus biasing lock slider 70 rearward . Further , lock 12 are configured in an extensible and shrinkable manner in 
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two stages , and lock pin 11 is elevated or lowered in two following an outer peripheral surface of detent member 30 
stages . In a state where button 6 is not operated , lock pin 11 in directions along axis A. Further , when detent pin 19 is 
can be lowered to a lowermost position , that is , a position at shifted to R range clicking sensation groove 33r from P 
depth D3 of restricting groove 44. When button 6 is pressed range clicking sensation groove 33p , the clicking sensation 
only by one stage from such a state , lock pin 11 is elevated 5 is imparted to a user corresponding to shapes of respective 
to a position at depth D2 . When button 6 is further pressed clicking sensation grooves 33p , 33r and shapes of clicking 
by two stages in total , lock pin 11 is elevated to a position sensation crests between the respective clicking sensation 
at depth D1 . grooves . Step 1-4 shown in FIG . 8 indicates lever input 
As illustrated in FIG . 2 and FIG . 4 , connector 80 to be device 1 in a state where operating unit 4 is slid and , 

connected to a vehicle is disposed inside of body casing 3 , thereafter , the operation of button 6 is released , and the and printed circuit board 81 is connected to an upper portion operation of the foot brake is also released . 
of connector 80. Further , a plurality of magnetic detection 
sensors 82 are mounted on printed circuit board 81. Mag Manner of Operation From R Range to P Range 
netic detection sensors 82 are positioned so as to opposedly 
face magnet 20 which is displaceable in the front - rear 15 The manner of operation when operating unit 4 is directions together with operating unit 4 , and are configured switched from the R range to the P range is described with to detect a current position ( range ) of operating unit 4 by reference to FIG . 9. Also in FIG . 9 , for the sake of conve detecting a relative position with respect to magnet 20 . nience of description , some parts of the configuration are 

omitted . Manner of Operation in Manual Operation State As illustrated in FIG . 9 , operating unit 4 is initially 
Next , the manner of operation of above - mentioned lever positioned at the R range ( step 2-1 ) . At this stage , lock pin 

input device 1 in a manual operation state is described . 11 is positioned at R range restricting groove 44r which is 
Hereinafter , for the sake of convenience of description , the second restricting groove out of restricting grooves 44 
groove portion of restricting groove 44 of lock plate 40 25 counted from a front side ( depth D2 ) , and detent pin 19 is 
corresponding to the P range is referred to as “ P range positioned at R range clicking sensation groove 33r which is 
restricting groove 44p ” . In the same manner , the groove second clicking sensation groove out of clicking sensation 
portions corresponding to the R range , the N range , the D grooves 33 counted from a front side in detent member 30 . 
range , and the S range are respectively referred to as “ R An upper portion of P range restricting groove 44p is closed 
range restricting groove 44r ” , “ N range restricting groove 30 by arm portion 72 . 
44n ” , “ D range restricting groove 44d " , and “ S range Next , when button 6 is pressed by two stages by a user , 
restricting groove 44s ” . lock pin 11 is elevated to a position at depth D1 ( step 2-2 ) . 

Out of clicking sensation grooves 33 of detent member At this stage , elevated lock pin 11 is positioned at substan 
30 , clicking sensation groove 33 corresponding to the P tially the same height as a distal end portion on a rear side 
range is referred to as “ P range clicking sensation groove 35 of arm portion 72. When a user slides operating unit 4 
33p " . In the same manner , clicking sensation grooves 33 frontward by only one range in such a state , lock pin 11 
corresponding to the R range , the N range , range , and the moves frontward while pressing arm portion 72 and arrives 
S range are respectively referred to as “ R range clicking at an upper portion of P range restricting groove 44p ( step 
sensation groove 33r ” , “ N range clicking sensation groove 2-3 ) . Then , when the operation of button 6 is released at such 
33n ” , “ D range clicking sensation groove 33d ” , and “ S range 40 a position , lock pin 11 enters P range restricting groove 44p 
clicking sensation groove 33s ” . and , at the same time , arm portion 72 covers the upper 

portion of P range restricting groove 44p which is biased 
Manner of Operation From P Range to R Range rearward again ( step 2-4 ) . 

When operating step is shifted to step 2-3 from step 2-2 , 
First , the manner of operation when operating unit 4 is 45 detent pin 19 is slid so as to traverse spiral groove 31. Then , 

switched from the P range to the R range is described with when detent pin 19 is shifted from R range clicking sensa 
reference to FIG . 8. In FIG . 8 , for the sake of convenience tion groove 33r to Prange clicking sensation groove 33p , the 
of description , some parts of the configuration are omitted . clicking sensation is imparted to a user corresponding to 
As illustrated in FIG . 8 , operating unit 4 is initially shapes of respective clicking sensation grooves 33r , 33p and 

positioned at the P range ( step 1-1 ) . At this stage , lock pin 50 shapes of clicking sensation crests between the respective 
11 is positioned at frontmost P range restricting groove 44p clicking sensation grooves . 
in restricting groove 44 ( depth D3 ) , and an upper portion of 
P range restricting groove 44p is closed by arm portion 72 . Manner of Operation From R Range to N Range 
Detent pin 19 is positioned at frontmost P range clicking 
sensation groove 33p out of clicking sensation grooves 33 of 55 The manner of operation when operating unit 4 is 
detent member 30 . switched from the R range to the N range is described with 
Next , when a foot brake is stepped in by a user , second reference to FIG . 10. Also in FIG . 10 , for the sake of 

solenoid 60 is driven so that lock slider 70 is displaced convenience of description , some parts of the configuration 
frontward ( step 1-2 ) . As a result , arm portion 72 retracts are omitted . 
frontward , and the upper portion of P range restricting 60 As illustrated in FIG . 10 , operating unit 4 is initially 
groove 44p is opened . Next , when button 6 is pressed by two positioned at the R range ( step 3-1 ) . At this stage , lock pin 
stages by a user , lock pin 11 is elevated to a position at depth 11 is positioned at R range restricting groove 44r which is 
D1 ( step 1-3 ) . Then , when operating unit 4 is slid rearward second restricting groove out of restricting grooves 44 
by one range in such a state , lock pin 11 enters R range counted from a front side ( depth D2 ) , and detent pin 19 is 
restricting groove 44r beyond projection 44a ( step 1-4 ) . 65 positioned at R range clicking sensation groove 33r which is 
When operating step is shifted to step 1-4 from step 1-3 , second clicking sensation groove out of clicking sensation 

detent pin 19 is slid so as to traverse spiral groove 31 grooves 33 counted from a front side in detent member 30 . 
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Next , when a user slides operating unit 4 rearward by one About Manner of Operation in Automatic 
range , lock pin 11 moves to N range restricting groove 44n Operation State 
( step 3-2 ) . That is , R range restricting groove 44r before 
displacement has depth D2 , and N range restricting groove Next , the manner of operation of above - mentioned lever 
44n after displacement has depth D3 deeper than depth D2.5 input device 1 in an automatic operation state is described . 
Accordingly , at the time of switching operating unit 4 from In the vehicle provided with lever input device 1 of the 
the R range to the N range , it is unnecessary for a user to present disclosure , when user performs a predetermined 
elevate lock pin 11 by pushing button 6 , and the user can operation or when the controller mounted on the vehicle 
complete switching only by sliding operating unit 4 . determines that the vehicle is in a state where a predeter 
When operating step is shifted to step 3-2 from step 3-1 , 10 mined condition is satisfied , for example , an operation state 

detent pin 19 is slid so as to traverse spiral groove 31. Then , is shifted to an automatic operation state where , for example , 
when detent pin 19 is shifted to N range clicking sensation an automatic parking function is operated and the movement 
groove 33n from R range clicking sensation groove 33r , the of operating unit 4 is automatically controlled by the con 

troller of the vehicle . clicking sensation is imparted to a user corresponding to When the vehicle is brought into the automatic operation shapes of respective clicking sensation grooves 33r , 33n and state , based on an input signal from the vehicle , the first shapes of clicking sensation crests between the respective solenoid is driven so that plunger 51 is moved upward , and clicking sensation grooves . the pair of right and left lock plates 40 are inclined so as to 
be opened outward . Specifically , lock plates 40 are respec Manner of Operation From N Range to R Range 20 tively shifted from a restricting position where plate portions 
41 are erected upright so that restricting lock pin 11 is 

The manner of operation when operating unit 4 is restricted as illustrated in FIG . 6 to a non - restricting position 
switched from the N range to the R range is described with where plate portions 41 are inclined so that lock pin 11 is not 
reference to FIG . 11. Also in FIG . 11 , for the sake of restricted by plate portions 41 as illustrated in FIG . 7. As a 
convenience of description , some parts of the configuration 25 result , restricting groove 44 of lock plate 40 is not engaged 
are omitted . with lock pin 11 of operating unit 4 . 
As illustrated in FIG . 11 , operating unit 4 is initially As illustrated in FIG . 12 , during an automatic operation 

positioned at the N range ( step 4-1 ) . At this stage , lock pin state , lock plate 40 is maintained at the non - restricting 
11 is positioned at N range restricting groove 44n which is position . Then , due to driving of motor 36 which is con 
third restricting groove out of restricting grooves 44 counted 30 trolled by the controller of the vehicle , operating unit 4 is 
from a front side ( depth D3 ) , and detent pin 19 is positioned automatically slid between the ranges from the P range to the 
at N range clicking sensation groove 33n which is third S range without being operated by a user . 
clicking sensation groove out of clicking sensation grooves For example , motor 36 is driven corresponding to a state 
33 counted from a front side in detent member 30 . of a transmission which is mounted on the vehicle , and 

Next , when button 6 is pressed by one stage by a user , 35 detent member 30 is rotated such that a range of the 
lock pin 11 is elevated to the position at depth D2 ( step 4-2 ) . transmission and a range position of operating unit 4 of lever 

input device 1 agree with each other . When detent member When a user slides operating unit 4 frontward by only one 30 is rotated , detent pin 19 is slid along spiral groove 31 , and range in such a state , lock pin 11 arrives at an upper portion detent pin 19 is guided in directions along axis A. As a result , of R range restricting groove 44r , and operating unit 4 is 40 operating unit 4 is also automatically slid in the directions positioned at the R range ( step 4-3 ) . along axis A together with detent pin 19 and is moved to a When operating step is shifted to step 4-3 from step 4-2 , predetermined range position . 
detent 19 is slid so as to traverse spiral groove 31. Then , 
when detent pin 19 is shifted to R range clicking sensation Other Matters Relating to Detent Member 
groove 33r from N range clicking sensation groove 33n , the 45 
clicking sensation is imparted to a user corresponding to Each time detent member 30 is rotated by one turn about 
shapes of respective clicking sensation grooves 33n , 33r and axis A , operating unit 4 moves to a next neighboring range 
shapes of clicking sensation crests between the respective position . Accordingly , when operating unit 4 is at an arbi 
clicking sensation grooves . trary position , detent member 30 constantly takes a prede 

50 termined posture ( at the same rotating position ( phase ) about 
Manner of Operation Between Other Ranges axis A ) . That is , for example , when operating unit 4 is at the 

P range , a portion of detent portion 32 positioned at an upper 
In the same manner as the operation between the above side of detent portion 32 is positioned also at an upper side 

mentioned ranges , switching between other ranges can be when operating unit 4 is at another arbitrary position . 
performed . For example , between the N range and the D 55 FIG . 13 is a plan view of detent member 30 as viewed 
range , switching can be performed by merely sliding oper from above . As illustrated in FIG . 13 , a portion of detent 
ating unit 4 without operating button 6. Switching from the portion 32 positioned an upper side of detent portion 32 

the S range can be performed by sliding operating when operating unit 4 is positioned at an arbitrary range 
unit 4 in a state where button 6 is pressed , and switching position is positioned within a predetermined angle about 
from the S range to the Drange can be performed by merely 60 axis A , and forms a region along axis A. Hereinafter , such a 
sliding operating unit 4 without operating button 6. Further , region is referred to as a detent region 90 . 
in either switching from the D range to the S range or In lever input device 1 of the present disclosure , even in 
switching from the S range to the S range , detent pin 19 is a case where detent member 30 is rotated in an automatic 
slid so as to traverse spiral groove 31. Accordingly , it is operation state and operating unit 4 is slid , when operating 
possible to generate the clicking sensation corresponding to 65 unit 4 is stopped at any range position , detent pin 19 is 
a shape of a portion of detent portion 32 which detent pin 19 positioned at clicking sensation groove 33 ( either one of 
traces . clicking sensation grooves 33p , 33r , 33n , 33d , 33s ) corre 

Drange 
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sponding to the range position of detent pin 19. Further , motion such as a lack and pinion is interposed in the input 
these clicking sensation grooves 33 are positioned in detent device . Further , in the above - mentioned description , the 
region 90 described above . Accordingly , by suitably design mode where lock plate 40 is switched between the restricting 
ing a shape of a portion corresponding to detent region 90 position and the non - restricting position so as to be opened 
out of a portion over the entire length of spiral groove 31 , 5 or closed in the right - left directions is exemplified . However , 
particularly , an contour shape ( profile ) of the portion as the present disclosure is not limited to the above - mentioned 
viewed in a side view , clicking sensation generated at the mode . For example , lock plate 40 may be switched to the 
time of switching between arbitrary ranges in the manual non - restricting position where lock plate 40 is not engaged 
operation state can be different . with lock pin 11 by translationally moving lock plate 40 
As described above , in the automatic operation state , 10 outward from the restricting position illustrated in FIG . 6 . 

detent member 30 is rotated by driving motor 36 and is Alternatively , lock plate 40 may be switched to the non 
stopped in a state where operating unit 4 is at an arbitrary restricting position where lock plate 40 is not engaged with 
range position . However , there may be a case where such a lock pin 11 by lowering lock plate 40 downward . 
stopped posture ( a phase about axis A in a stopped state ) is Although the present disclosure has been sufficiently 
not always fixed strictly . For example , depending on a 15 described in connection with preferred embodiments with 
timing at which input power supplied to motor 36 is reference to the accompanying drawings , it is evident for 
changed , there may be a case where detent member 30 is those skilled in the art that various changes and modifica 
stopped with a slight angle error about axis A. tions can be made based on the embodiments . Such changes 
On the other hand , when such a positional displacement and modifications are , insofar as they do not deviate from 

of detent member 30 occurs , a contact position between 20 the scope of the present disclosure according to the 
detent pin 19 and spiral groove 31 differs each time . Further , appended claims , it is to be understood as included therein . 
when spiral groove 31 is formed so as to turn uniformly over 
the entire length thereof , a change in contact position INDUSTRIAL APPLICABILITY 
between detent pin 19 and spiral groove 31 becomes a factor 
which causes a change in clicking sensation . That is , even 25 The present disclosure is applicable to a lever input device 
when a user performs switching within the same range , there such as a shift lever of a vehicle , for example . 
is a possibility that the clicking sensation slightly differs 
every time switching is performed . The invention claimed is : 

In view of the above , detent member 30 included in lever 1. An input device comprising : 
input device 1 of the present disclosure has a configuration 30 an operating unit ; 
for preventing the occurrence of difference in clicking a detent pin that is displaceable in a first direction and a 
sensation at the time of switching within the same range . second direction opposite to the first direction , the 
That is , as illustrated in FIG . 13 , out of one continuous spiral detent pin is configured to be displaced by an operation 
groove 31 , spiral groove 31 corresponding to a portion of of the operating unit ; 
clicking sensation groove 33 positioned in the detent region 35 a detent member having a columnar shape , the detent 
90 described above has inclined surfaces 91 , 92 which are in member including a spiral groove on an outer periph 
slide contact with detent pin 19. Out of inclined surfaces 91 , eral surface of the detent member , the spiral groove 
92 , portions within a predetermined angle region about axis having a predetermined axis , the outer peripheral sur 
A , that is , portions within detent region 90 are formed such face being in contact with the detent pin , the spiral 
that a cross section orthogonal to axis A is formed into a 40 groove being continuous along the outer peripheral 
shape where concentric arcs about axis A are formed con surface of the detent member and having a plurality of 
tinuously in a radial direction . Detent region 90 can be set crests along the detent member ; and 
within a range of from 36 degrees to 108 degrees ( 10 % to a rotary driving part coupled to the detent member , the 
30 % of 360 degrees ) about axis A. Inclined surfaces 91 , 92 rotary driving part is configured to rotate the detent 
may be formed into a planar shape , a concave surface shape , 45 member about the predetermined axis 
or a convex surface shape from a bottom portion of spiral wherein when the operating unit is operated in a first state 
groove 31 to distal end portions of inclined surfaces 91 , 92 by a user , the detent pin moves slidably so as to traverse 
corresponding to desired clicking sensation . a respective crest of the plurality of crests of the spiral 
By forming such a conical surface in detent region 90 , as groove along the outer peripheral surface of the detent 

long as a contact point between detent pin 19 and spiral 50 member in the first direction or in the second direction , 
groove 31 is positioned within detent region 90 , a shape of and a clicking sensation corresponding to a position of 
the upper portion of detent portion 32 as viewed in a side the detent pin is imparted , and 
view ( profile ) maintains the same shape . That is , irrespective wherein when the detent member is rotated in a second 
of a rotational position of detent portion 32 , a position of state where the operating unit is operated by the rotary 
detent pin 19 along axis A is unchanged . Accordingly , there 55 driving part , the detent pin moves slidably along the 
is no difference in clicking sensation at the time of perform spiral groove , is guided along the spiral groove , and is 
ing a switching operation within the same range . displaced in the first direction or in the second direc 

In the above - mentioned description , lever input device 1 tion . 
of a type where operating unit 4 is moved in a slidable 2. The input device according to claim 1 , wherein 
manner is exemplified . However , the present disclosure is 60 the detent member further includes an inclined surface , 
not limited to such a lever input device 1. For example , the the inclined surface is part of the spiral groove and is 
present disclosure is also applicable to a lever input device in slide contact with the detent pin , and the inclined 
of a type where operating unit 4 is moved in a swingable surface includes a predetermined angle region about the 
manner in front - rear directions with respect to an axis predetermined axis , the predetermined angle region 
extending in right - left directions . The present disclosure is 65 includes a shape where concentric arcs about the pre 
also applicable to a rotary - type input device in a case where determined axis are continuous in a radial direction , 
a mechanism which converts a rotary motion and a linear and 
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when the detent pin is at the predetermined angle region a detent member having a columnar shape , an outer 
of the spiral groove , regardless of a rotation position of peripheral surface , and a spiral groove continuous 
the detent member , the position of the detent pin along along the outer peripheral surface of the detent mem the predetermined axis is unchanged . ber , the spiral groove includes a plurality of crests and 3. The input device according to claim 1 , further com a predetermined axis ; and prising : 

a lock pin that is displaceable in the first direction and the wherein when the operating unit is operated in a manual 
second direction along with an operation of the oper state by a user , the detent pin is displaced in the first 

direction or the second direction and traverses at least ating unit ; 
a lock pin restricting member restricts displacement of the one of the plurality of crests of the spiral groove . 

lock pin in the first direction and the second direction ; 6. The input device of claim 5 , further comprises : 
and a rotary driving part coupled to the detent member , the 

a restriction switching part switches a position of the lock rotary driving part is configured to rotate the detent 
pin restricting member between a restricting position member about the predetermined axis of the spiral 
where displacement of the lock pin in the first direction groove . 

and the second direction is restricted and a releasing 7. The input device of claim 6 , wherein when the detent 
position where the lock pin is released from the restrict member is rotated in an automatic state by the rotary driving 
ing position . part , the detent pin moves slidably along the spiral groove 

4. The input device according to claim 1 , wherein : between the plurality of crests . 
the input devices is a shift device of a vehicle ; and 8. The input device of claim 7 , wherein : 
the operating unit further includes a plurality of range the detent member includes a plurality of range positions , 

and when the detent member is rotated once about the positions , and when the detent member is rotated once 
about the axis in the second state where the operating predetermined axis in the automatic state , the detect pin 
unit is operated by the rotary driving part , the detent pin moves slidably along the spiral groove from a first 
moves slidably along the spiral groove , and is guided to range position of the plurality of range positions to a 
a first range position from a second range position , the second range position of the plurality of range posi 
first range position being adjacent to the second range tions , the first range position being directly adjacent to 
position . the second range position . 

5. An input device comprising : 9. The input device of claim 5 , wherein when the detent 
an operating unit ; pin traverses at least one of the plurality of crests of the 
a detent pin displaceable in a first direction and a second spiral groove when the operating unit is operated in the 

direction opposite to the first direction , the detent pin manual state by the user a clicking sensation corresponding 
configured to be displaced by an operation of the to a position of the detent pin is imparted . 
operating unit ; 
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